I. INTRODUCTION
According to [1] , Local Area Networks (LAN) is one of the most popular networks in which its performance is very important for operators.
The LAN method has been an essential infrastructure of numerous companies and organizations for a long time. Thus, the issue to create the network topological structure continues to be elevated for scientists and engineers to resolve, due to its foundational status within the network application [14] . Reference [7] defined LAN as a high-speed data network that spans in a small physical area. Usually, workstations, printers, personal computers, servers, and other network devices are connected through LAN. This provides a lot of advantages such as file transferring between users communicating by Email and accessing shared devices and applications.
Analyzing performance is consisted as examining counter values that are reported while the system is performing various operations. There are some parameters that can be used for analyzing LAN namely delay load, traffic receive, traffic send, utilization and throughput. Consequently, one of the most important modeling methods for computer system is Queuing Models which generally deals with conditions where many processes or jobs are waiting in line for a resource [8] .
The purpose of this study is based on some objectives in terms of analyzing the performance of M/M/1 queuing model for Poisson and Exponential Distribution in LAN for different parameters such as load, throughput, traffic received, delay and utilization. In additional, the researcher also performs Mathematical Analysis for both scenarios and compares the results from the figures.
II. BACKGROUND OF STUDY

A. Queuing Model
According to [15] , in queuing theory, a queuing model can be used to approximate a genuine queuing situation or system; therefore, the queuing behavior could be analyzed mathematically. Queuing models allow numerous helpful steady condition performance measures to be determined.
B. Single-Server Queues (M/M/1)
The central element of the Single-Server Queues (M/M/1) is a server which provides some service to items. Items from some population of items arrive at the system to be served. If the server is idle, an item is served immediately. Otherwise, an arriving item joins waiting in line. When the server has completed serving an item, the item departs. If there are items waiting in the queue, one is immediately dispatched to the server. The server in this model can represent anything that performs some function or service for a collection of items. For instance, a processor provides service to processes; a transmission line provides a transmission service to packets or frames of data; an I/O device provides a read or write service for I/O requests [8] .
C. Network Performance issues and concepts
Performance is measured in terms of the parameters required for group members to receive a datagram addressed to them [16] and also with the increase of the complexity of computer networks, the research on network performance has become more and more important [2] .
Based on [3] , computer simulation and mathematical analysis are techniques for performance analysis and evaluation. Computer simulation is appropriate for predicting the performance of huge systems and is not so sensitive to scale and complexity. Furthermore, it is cheaper. The technique laptop or computer simulation might be known to research the systems that cannot be worked by using mathematical analysis. In mathematical analysis, mathematical expressions are utilized to describe the connection between performance measures.
Customer view of service quality of a telecommunications product is defined as network performance. It cannot be considered as only getting more through the network. Regarding network nature and design, there are some methods to measure performance of a network. Moreover, instead of measuring, the performance can also be modeled. For instance, to model queuing performance in circuit-switched network, the researcher can use state transition diagrams. The network planner can analyze the network in each state and ensure that the network design will be optimal when using these diagrams. Availability of the network is also known as network performance. Performance of network is responsible for network latency, routing accuracy, and security, and bandwidth. Some monitoring and managing tools can help the administrator to optimize the performance [9] .
III. Network Performance Measurement and Analysis
Reference [4] mentioned that performance analysts have usually quantified network performance using traditional summary statistics that assume the observational data are sampled from a normal distribution.
Based on [4] , network performance measurement and analysis include the following notes:
 It is very difficult to understand the cause-effect relationships of the Internet due to its size, complexity and diversity. Measurement is essential for comprehending the behavior of the system.  A careful analysis is needed after measurement. Data analyzing in network also differs from other disciplines.
 Developing and evaluating new techniques use measurement or analysis methods including Queuing models and Simulation models.
D. Determining What to Measure
According to [5] , the different types of queuing systems are analyzed to determine performance measures from the description of the system. Since a queuing model represents a dynamic system, the values of the performance measures vary with time.
 DELAY (w)
One of the most important performance characteristics of network is delay. Delay is defined as the time consumed for a bit of data to travel through the network from one node to another. Moreover, the end-to-end delay is the average time consumed from sending a packet by the source and receiving it at the destination. This delay is also considered as queuing and the propagation delay of the packets that are measured in seconds. According to the location of the communicating nodes, delays are different in quantity. The waiting time is the time that a job spends in a queue waiting to be serviced [5] .
Delay in queuing WQ is given by:
And also for packet in queue (LQ) the following formula is available:
 UTILIZATION (ρ) According to [5] , the queuing system is considered in server utilization. The percentage of time in which the server is busy to process jobs during a simulation is known as server utilization. If the queuing system consists of a single server, then the utilization is the fraction of the time in which the server is busily occupied. The server utilization is given by
The utilization of a service station with multiple servers is the mean fraction of active servers. Since m is the overall service rate, then:
 THROUGHPUT (λ) Based on [10] , network throughput is the average rate of a successful message transfer through a media. This media can be a physical or logical link or be delivered through a specific node. On the other hand, [11] mentioned that the system throughput is also known as the sum of data rates delivered to all terminals in the network. The system throughput can be evaluated using mathematical queuing theory. In this theory, the arrival rate λ indicates the load in packets per time unit and departure rate μ indicates the throughput in packets per time unit.
According to [5] , the throughput of an elementary queuing system is defined as the mean number of jobs whose processing is completed in a single unit of time, i.e., the departure rate. Since the departure rate is equal to the arrival rate λ for a queuing system in statistical equilibrium, the throughput is given by:
 Network load Reference [12] defined that network load is principally caused by the bandwidth used, buffer availability and processing time at intermediate nodes. Indeed, network load is really a key parameter that has a potentially large effect on network methods. Besides, network load accounts for traffic delay and it is sometimes wrongly identified as congestion.
 Distribution
There are some distributions in this study that will focus on Poisson and Exponential distribution:
o Poisson distribution Poisson distribution in probability theory and statistics can be defined as a discrete probability distribution that shows the probability of a number of events with a known average rate occurring in a fixed period of time and independent of the last event time. It can be applied to events with other definite intervals such as distance, area or volume. On the other hand, [13] discussed that Poisson distribution arises when a number of events are counted across time or over an area. The Poisson distribution is commonly used when the occurrences are independent. Therefore, when the average frequency of occurrence is known, a sample occurrence cannot change the chance of other occurrences.
o Exponential Distribution The exponential distribution in probability theory of statistics is a kind of continuous probability distributions. The time between events in a Poisson process can be defined by exponential distribution. Furthermore the exponential distribution is really a group of continuous probability distributions. It describes time between occasions inside a Poisson process, i.e. a procedure by which occasions occur continuously and individually in a constant average rate [6] .
Exponential distribution is not the same as the other members of exponential groups of distributions. This group itself with other kind of distribution including normal, binomial, gamma, and Poisson distributions are members of probability distributions. Moreover, it happens naturally when the length of the inter-arrival times in the Poisson process is described. Table I illustrates the parameters used in testing the packet size of Poisson and Exponential which is 320(bits). The type of model is Ethernet station while the type of connection is 100BaseT with its data rate as 100,000,000. This phase compares and analyzes the two scenarios together which are Scenario 1 (Poisson) and Scenario 2 (Exponential). The mentioned five parameters namely load, throughput, traffic receive, utilization and delay are analyzed in the following section.
IV. DESIGN
A. Delay Figure 1 shows the comparison results between two scenarios in the field of delay. Scenario 1 is on Poisson distribution while scenario 2 is Exponential. Maximum delay recorded in scenario 1 is at 15 minutes that is 0.0001075, and for scenario 2 the maximum delay stated is 6.5 minutes that is 0.0001045. Figure 1 shows that the delay in Poisson distribution is higher than that in exponential distribution. Load Figure 2 shows the load parameter for the scenarios. As can be seen in the figure, the maximum load recorded for scenario 2 is 280 bits/second while the minimum is 99 bits/second. This is different for scenario 1 where the maximum load is only 99 bit/second while the minimum is 30 bits/second. According to Figure 2 , Exponential had a higher load compared to that of Poisson.
Fig.2. Load
C.
Traffic received The following Figure 3 illustrates that traffic received for Exponential is higher compared to Poisson. The maximum traffic received for scenario 2 (Exponential) is 362 bits/second compared to 265 bits/second for Poisson (scenario 1). But in the 5th minute, the same volumes of traffic are received for both. Utilization Figure 4 shows the utilization for the scenarios. As can be seen, the maximum utilization for scenario 2 is 0.00140 while the minimum is 0.00030. This is different for scenario 1 where the maximum utilization is only 0.00080 while the minimum is 0.00030. According to Figure 4 , Exponential had a higher utilization compared to Poisson. Fig. 4 . Utilization
E.
Throughput Figure 5 shows the throughput for the scenarios. As can be seen, the maximum throughput for scenario 2 is 0.5 (packet/sec) while the minimum is 0.12 (packet/sec). This is different for scenario 1 where the maximum throughput is only 0.31 (packet/sec) while the minimum is 0.12 (packet/sec). According to Figure 5 , Exponential had a higher throughput compared to Poisson. Verifying results using Mathematical formula There are some mathematical formulae that can calculate parameters. These formulae are very useful in order to attest the analysis. In mathematic rules, the utilization is , throughput is µ and the average rate is λ. On the other hand, the λ = * µ formula can calculate the queuing delay mathematically as:
According to the figures for Poisson distribution (scenario 1):
=0.000385, µ =0.13972 and based on λ = * µ it can be calculated as λ = 0.000539 Delay in queue is WQ and the formula is:
For packets in queue (LQ), the formula is:
The results for delay in queue is:
The formula is the same for Exponential distribution (scenario2): =0.000325, µ=0.12138, λ = * µ, λ = 0.0000395 WQ= /µ*(1-) =0.00268, LQ= ^2/µ (1-) =0.0000008
Based on the mathematical calculation, the arrival rate (λ) for scenario 1 is greater than the arrival rate (λ) for scenario 2 while the delay in queue (WQ) for scenario 1 is also greater than the delay in queue (WQ) for scenario 2. This is absolutely correct, because when the arrival rate is increased, the delay in queue will also increase. The above figures also prove this evidence. On the other hand, the number of packets in queue (LQ) in scenario 1 is greater than that in scenario 2. This is also correct because when the rate increases, the number of packets in queue will also increase.
As seen in Figures 4 and 5 , utilization ( ) and throughput (µ) of Poisson distribution is greater than that of Exponential distribution. Thus, the arrival rate of Poisson distribution is greater than that of Exponential distribution (λ = * µ). Hence, the delay in queue of Poisson distribution is more than that of Exponential distribution.
VI. SUGGESTIONS AND FUTURE WORK
There are many distributions that have not yet been studied, such as Bernoulli distribution, binomial distribution, geometric distribution, negative binomial distribution and discrete uniform distribution. In addition, other parameters can also be applied such as traffic send, data loss and jitter.
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